The role of the amygdala in emotion and social perception has been intensively investigated primarily through studies using functional magnetic resonance imaging (fMRI). Recently, this topic has been examined using single-unit recordings in both humans and monkeys, with a focus on face processing. The findings provide novel insights, including several surprises: amygdala neurons have very long response latencies, show highly nonlinear responses to whole faces, and can be exquisitely selective for very specific parts of faces such as the eyes. In humans, the responses of amygdala neurons correlate with internal states evoked by faces, rather than with their objective features. Current and future studies extend the investigations to psychiatric illnesses such as autism, in which atypical face processing is a hallmark of social dysfunction.
The primate amygdala in health and disease The primate amygdala is central for the recognition of, and response to, social stimuli. Although there is a sizeable literature investigating how the amygdala supports learning and the generation of emotional responses, only recently has this been extended to the study of social perception and social cognition. Crucial insights are being revealed through studies carried out in a neurosurgical setting which permits recordings from individual amygdala neurons in awake human subjects engaged in social behavior [1] [2] [3] [4] . Combined with a resurgence of interest in similar studies in non-human primates [5] [6] [7] [8] , these approaches are starting to provide circuit-level evidence for the role of the amygdala in one specific aspect of social cognition: the processing of faces. It should be noted that this literature is embedded in a larger set of electrophysiological studies that have probed amygdala responses to reward-related stimuli in monkeys, as well as detailing temporal cortical responses to faces, and a surprisingly large (and growing) literature on human amygdala recordings that spans studies in perception, reward, and emotion (see [9] for recent detailed review of 47 such studies).
Dysfunction of the amygdala has long been implicated in mood disorders [10] , and is now thought to play a role in psychiatric diseases ranging from post-traumatic stress disorder (PTSD) to anxiety, borderline personality disorder, and autism spectrum disorders (Box 1). However, we do not know how exactly the amygdala contributes to these diseases, limiting the development of rational intervention and treatment. While there is a large and rapidly growing body of fMRI studies (see Glossary) focused on the amygdala [11] (see below and Box 2 for caveats), it is crucial to investigate the underlying neural mechanisms at the single-neuron and population level: the latter approach measures neuronal activity directly and provides much higher resolution, and forges an important link to studies in non-human primates. Singleneuron recordings in neurosurgical patients with comorbid psychiatric diseases are a particularly unique opportunity, and this has recently provided crucial new insights into the mechanisms of autism [3] . Simultaneously, there has also been renewed interest in direct electrical stimulation of the human amygdala for the treatment of psychiatric disease, with active clinical trials [12] and initial promising case studies [13] in treating difficult psychiatric diseases (Box 1).
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Glossary ASD: autism spectrum disorder. BLA: basolateral nucleus of the amygdala. BOLD: blood oxygen level-dependent. CE: central nucleus of the amygdala. DBS: deep brain stimulation, a clinical treatment for movement disorders that is also sometimes used to treat psychiatric disorders. Injects high-frequency extracellular stimulation, which is thought to inhibit neural activity in the target area. ECOG: electrocorticogram, intracranial electroencephalography (EEG). fMRI: functional magnetic resonance imaging. MRI: magnetic resonance imaging. MTL: medial temporal lobe, term used to jointly refer to the amygdala, hippocampus, and associated cortical regions (parahippocampal, entorhinal, and perirhinal cortex). PFC: prefrontal cortex. PTSD: post-traumatic stress disorder. Theta oscillation: 3-8 Hz oscillation in the local field potential that is prominent in many brain areas, particularly in the hippocampus and the amygdala. 
